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de	 abejas	 sin	 aguijón,	Trigona nigerrima	 y	T. corvina,	 en	 el	 sur	 de	
México.	Se	encontró	una	riqueza	alélica	que	varió	de	10	a	19	(media	
±	DE	=	14	±	3.5).	La	heterocigosidad	esperada	fue	de	0.88-0.93	para	


















al.	2006)	and	America	(Goulson et al.	2008,	Cameron et 
al.	2011),	partially	driven	by	intensive	agricultural	prac-
tices	(Freitas et al.	2009,	Potts et al.	2010).	Large	exten-
sions	of	land	devoted	to	only	a	few	crops	seem	to	leave	
few	resources	to	native	insect	pollinators	to	survive,	since	
such	management	 frequently	 results	 in	 habitat	 loss	 and	
pollution	of	 the	environment	(Richards	2001,	Carvell et 




2009).	Among	 insect	 pollinators,	 eusocial	 bees	 (Hyme-
noptera,	Apidae)	like	honey	bees	(Aizen	&	Harder	2009)	
and	bumble	bees	(Hayo	&	Adriaan	2006)	are	key	in	crop	
pollination.	 In	 addition,	 a	 growing	body	of	 information	
reveals	 the	 importance	of	 stingless	bees	 (Apidae,	Meli-
ponini)	as	pollinators	in	natural	and	agricultural	environ-












(Alves et al.	 2010),	while	 others	 have	 evaluated	 genet-
ic	 variability	 and	 population	 structure	 of	 stingless	 bees	
(Costa et al.	2005,	Francisco et al.	2006,	Garcia	Tavares 
et al.	 2007,	Hurtado-Burillo et al.	 2013).	 Additionally,	
population	genetics	is	a	powerful	tool	to	estimate	colony	
density	for	the	study	of	population	dynamics	(Cameron et 





erell	1913)	 in	 rural	areas	 in	Chiapas,	Mexico,	by	geno-
typing	free	foraging	individuals.	We	chose	these	species	
because	they	are	the	dominant	native	social	species	in	the	
study	sites	and	are	 frequently	 found	 foraging	 in	several	
species	of	plants,	both	cultivated	and	wild.
METHODS AND MATERIALS
Study site.	 Foragers	 were	 collected	 between	 February	
and	April	2011	in	four	localities	in	Chiapas,	Mexico	(Fig	
1).	Shade	coffee	 is	 the	main	crop	 in	 the	 region,	 though	
other	plants	like	corn	and	timber	are	also	cultivated.	The	
majority	of	 the	 farmers	possess	 small	pieces	of	 land	 (<	
3	 ha),	 thus	 a	 highly	 patchy	 landscape	 is	 formed.	 Local	
agriculture	practices	are	mostly	human-labor	based,	with	
low	 input	of	 agrochemicals.	All	 these	 conditions	 seem-
ingly	 support	 habitat	 diversity	 and	 provide	 a	 variety	 of	
resources	to	animal	populations.



















Microsatellite analysis.	 DNA	was	 extracted	 following	
the	HotSHOT	method	 (Truett et al.	 2000).	All	 foragers	
were	genotyped	at	 four	microsatellite	 loci	 (T3-32,	Tc3-
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quence,	 which	 served	 as	 a	 priming	 site	 to	 a	M13(-29)	










were	 performed	 using	GENEPOP	v4.0	 (Rousset	 2008).	







genotyped:	 ninety-eight	 T. nigerrima	 and	 ninety-six	 T. 




perhaps	 because	 primers	were	 developed	 for	 other	 spe-











of	 colonies	 estimated	 for	T. corvina	was	26	 and	24	 for	











a	mosaic	 of	 crops	 and	 trees	 that	 is	 formed	due	 to	 rural	
activities,	what	helps	maintaining	populations	with	such	










Trigona corvina – Plan Ocosingo
NI NA Ar He Ho
T3-32 45 16 15.96 0.88 0.74
Tc3-302 44 18 17.20 0.92 0.83
T4-171 44 15 14.86 0.89 0.77
T8-40* 45 12 11.98 0.90 0.65
Average — 15.2 15 0.89 0.74
Trigona corvina – Rancho Naranjo
NI NA Ar He Ho
T3-32 39 12 12.00 0.93 0.89
Tc3-302 41 16 15.95 0.88 0.86
T4-171 44 13 12.75 0.92 0.80
T8-40* 46 15 14.51 0.90 0.67
Average — 14 13.8 0.90 0.80
Table 2.	Genetic	diversity	parameters	estimated	for	Trigona 
nigerrima.	Column	names	as	in	Table	1.
Trigona nigerrima – Chijil
NI NA Ar He Ho
T3-32 40 10 9.92 0.82 0.83
Tc3-302 44 20 19.60 0.92 0.93
T4-171 45 12 11.58 0.83 0.96
T8-40 43 14 13.71 0.90 0.79
Average — 14 13.7 0.86 0.86
Trigona nigerrima –Tzajalchen
NI NA Ar He Ho
T3-32 39 10 10.00 0.83 0.85
Tc3-302 42 18 17.75 0.91 0.93
T4-171 48 8 7.92 0.82 0.94
T8-40 48 10 10.00 0.89 0.85
Average — 11.5 11.4 0.86 0.89
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et al.	 (2009)	 from	 zero	 to	 0.75	 in	Melipona interrupta 
manaosensis	(Schwarz	1932);	other	authors	as	Borges	et 
al.	 (2010)	 and	 Tavares	 et al.	 (2013)	 describe	 very	 low	
levels	 of	 observed	 heterozygosity	 in	 their	 study	 with	
Partamona helleri	 (Friese	 1900)	 and	M. quadrifasciata	
(Lepeletier	1836).	In	the	study	by	May-Itzá	et al.	(2010)	







colonies	 and	many	 samples	were	 obtained	 from	 neigh-























between	 sites;	 this	 has	 to	 be	 proven	 yet.	We	 also	were	
able	to	estimate	colony	density	with	our	data,	something	




proximately	 100	 ha.	 Such	 density	 is	 similar	 to	 that	 de-











and	conserved	areas,	with	 results	 similar	 to	ours.	How-
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